This paper presents the experiment test of the Napier grass fibres to determine the tensile strength of the Napier grass fibre. . Napier grass fibre is a natural source of fibre which is extracted from the internodes of Napier grass stems. Napier grass fibres were extracted trough conventional water retting process. However, the main disadvantages of natural fibres in composites are the poor compatibility between fibre and matrix and the relative high moisture absorption. These Napier grass fibre then undergoes alkaline chemical treatment using sodium hydroxide (NaOH) to improve the surface roughness and to minimize the water absorption into the cellulose. The treatment is conducted with different concentration of NaOH at 5%, 10%, 15% and 20% respectively. The single fibre tensile test was conducted using Instron micro tester. Based on the tests conducted, the results show that the fibre treated 10% concentrations yield the strongest tensile test compared to untreated Napier grass fibre.
Materials and Method:
i.
Extraction of fibres
The Napier grass stem is obtained at a farm located at Bukit Kayu Hitam, Kedah which supplies to poultries for feeding. After obtaining the Napier grass the roots and leafs were removed and left only the stems of the Napier grass. The Napier grass is extracted using water retting process. The Napier grass stem was first crushed by mallet to speed up the rate of water absorption into the stem cells as seen in figure 1(a) . The stem were ready to be extracted after soaking for 2 weeks with one time interval water change to unsure good decomposition of the fibres as shown in figure 1 
ii.
Alkaline treatment
Alkaline treatment is one of the most used treatments of natural fibres when used as reinforcement in thermoplastics and thermosets. In this research, the sodium hydroxide was chosen because of its low cost and effectiveness. Five different percentage concentration of NaOH concentration were applied including untreated 5%, 10%, 15% and 20% respectively on the Napier grass fibres. The fibres are immersed into designated concentration for 24 hours. The ratio of soaking the fibres in the solution was maintained at 1:10, which is 1gram of fibre to 10gram of solution. After treatment, the fibres were washed under running water and allowed to dry at room temperature for 2 days.
iii.
Single fibre tensile test
The tensile properties of the Napier grass were measured by a single tensile testing method according to ASTM D3392 standards using an Instron micro tester. The gauge length was specified at 50mm and used Napier fibre grass with is more than 100m to ease to grip for the gripper and tabbing each samples. Tabbing is a procedure to make the fibre does not slip from the jig during the testing with aid of paper and means of epoxy resins. The diameters of the fibre were measured by using digital optical microscope. The length, diameter, mass and area are presented in table 1. 
Result and discussion
Unit break is the breaking tenacity generally synonymous to ultimate tensile strength. Breaking tenacity is force over linear density. Linear density is measure of mass per unit length. Therefore, the breaking tenacity is proportionally to linear density. Lower the linear density means higher the breaking tenacity. As seen in table 1, the comparison of untreated and treated Napier grass fibre indicates that the highest unit break observed is 10% treated NaOH specimen. The lowest breaking tenacity is observed untreated Napier grass fibre. These generally means that treated fibre is stronger than those untreated. The chemical treatment is done to increase the interface adhesion between the fibres, and decrease the water absorption of fibres. Figure 2 shows the results obtained from the single fibre tensile test conducted using the Instron micro tester. The maximum stress is recorded at 106.24 MPa for 10% treated Napier grass fibre with 2.19GPa modulus of elasticity. The lowest stress is recorded at 12.42MPa for untreated Napier grass fibre having modulus 2.25GPa. These results indicate that treated fibre at 10% concentration is 90% stronger than untreated fibre samples. However, the modulus of elasticity is more or less the same. Therefore, chemical treatments can be considered in modifying the properties the Napier grass fibres. The alkali treated fibre specimens could be related to improving the mechanical interlocking in the fibre. The result causes a chemical structure change in the cellulose that is inherent in the fibres because cellulose molecular chains in the microfibrils lose their crystalline structure locally as a result of the alkali treatment [10] . Advanced Research in Materials and Engineering Applications
Conclusion
From this paper, it shows that 10% treated NaOH yields the highest result among the untreated and other treated percentages. Higher the treated percentage causes the surface of fibre rougher but the structure of the fibre cellulose is being damaged thus the strength reduced. Surface treatments, are potentially able to overcome the problem of the incompatibility matrices. Chemical treatment will render the fibre surface coarser, leading to better interface between matrix and fibre. This also causes fibrillation, causing the contravention of fibre bundles into smaller fibres, which would increase the effectiveness of surface area available for binding by the matrix material. This results in obtaining the enhanced properties of the fibre. This implies that a Napier grass fibre polyester reinforced material could be developed for designing light weight materials.
